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. S U M M A R Y  ---.---- 

This  work brinEs f o r t h  t h e  a n a l g t i c s l  c o r r e l a t i o n s  l i n k i n g  

t h e  b r igh tness  temperature of p l a n e t ' s  r a d i o  emission with t h e  phys ica l  

pcrameters of its s u r f a c e  and atmosphere, t ak ing  i n t o  account t h a t  t h e  

l a t t e r  is absorbing. Fo r  the  p a r t i c u l z r  cases  o f  absorp t ion  by the  

e n t i r e  th ickness  of t h e  atmosphere a n d  of absorDtion i n  a uniform and 

pprabol ic  l a y e r s ,  numerical solutions a r e  obte ined ,  The l a t t e r  are 
used t o  i n t e r p r e t  t h e  r e s u l t s  of razioastronomical  measurements of  Venus. 

* 
* * 

1.- One of t h e  important s o u - c e s  of information on the  phys ica l  

p r o p e r t i e s  of Venus are its rad ioas t rononica l  i n v e s t i g a t i o n s  . To i n t e r -  
p r e t  t he  latter it I s  ~ e c e a a s r y  t n  e s t a b l i s h  a l i n k  between t h e  measured 

q u a n t i t i e s  wi th  t h e  phys ica l  Darameters of Venus' s u r f a c e  and atmosphere 

which e x e r t  an in f luence  on tke cha rac t e r  of i ts  r a d i o  emission. Among 
such  paremeters are the  temperature and t h e  emi t t i ng  c a p a b i l i t y  of i t s  
s u r f a c e ,  and a l s o  t h e  temperature and absorp t ion  i n  t h e  atmosphere. 
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2. 

Inaemuch as most of contemporary ground r ad io t e l e scopes  l a c k  t h e  

r e so lv ing  s t r e n g t h  s u f f i c i e n t  t o  ou t l ine  areas, sma l l e r  than  Venus' disk,  

t he  measurable quan t i ty  i.6 usua l ly  t h e  b r igh tness  temperature,  averaged 

d o n -  t h e  -+-sible  d i s k  of t h e  pla.net, T,B .  I n  comec t ion  w i t h  t h i s ,  it is 

necessary t o  f i n d  t h e  connection between t h e  averaged br ightnesf i  tempera- 
t u r e  and t h e  above r e f e r r e d  t o  parameters of t h e  p l ane t .  

~ 

For a p lane t  devoid of atmosphere, a similar problem was reso lved  

by T r o i t s k i y  c 1 ,  21 ( see  a lso  C31). However, as is w e l l  known, Venus 
is surrounded by an atmosphere t h a t  nay be absorbing, and consequently,  
i t  czn be emi t t i ng  i n  the  ra*'io5and. Moreover, i n  t h e  genera l  case ,  t h e r e  

may e x i s t  above t h e  p l a n e t ' s  su r f ace ,  some absorbing-emitt ing l a y e r .  

That is why, t he  emission of  p l ane t ' s  very su r face  and the  e f f e c t  upon i t  
of t h e  ind ica t ed  aasorbing media ouqht t o  be considered * 

2. - L e t  us f i n d  the  e ~ i i s s i o n  o f  an elementary a r e a  of  p l a n e t ' s  d i sk ,  

surrounded by atmosphere, i n  a general  form. 
The e f f e c t i v e  emiasion temperature of  a s u r f a c e  element is 

T, = Te& - R). (1) 

Here R i s  the  r e f l e c t i o n  f z c t o r  of t h e  considered element i n  t h e  d i r e c t i o n  

o f  the observer ,  
.D 

T, o= f T(y) x(y) sec p' d Y, 
0 

where T ( y )  and ~ ( y )  a r e  the  t r e u  temperature and t he  absorp t ion  coef f i -  

c i e n t  of p l ane t  mat te r  at the  depth y, Q 1  is t h e  ar.gle between the  
d i r e c t i o n s  - __ of t h e  e r i s s i o n  fron! w i t h i n ,  and t h e  normal 

t o  o u b l e t  su r f ace .  The atmosphere abmrb8, ~5 csnseqimntly: it weakens 

t h e  s u r f a c e  emission; bes ides ,  it provides  its n a t u r a l  r a d i s t i o n .  The 

atmosphere l a y e r ,  of thickness ds along the  v i s u a l  r a y ,  s i t u a t e d  above 

t h e  considered s u r f a c e  element ** ,  con t r ibu te s  

The t o t a l  o p t i c a l  th ickness  of the s t n o w h e r e  is 

x O - ,  S )  ds. t o  absorpt ion.  

.-4 

5 0.) = +, s) ds. 
0 

* B a r r e t  c 1 3 1  considered a s i m i l a r  problem only f o r  t h e  p a r t i c u l a r  ca6e 
of molecular  absorp t ion  i n  H,O and CCL a t  exponent ia l  d i s t r i b u t i o n  of  t he  
absorb ing  mzt te r  . - 

see next  p a s  **  
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T h a t  is  why t h e  b r igh tness  temperature of tile aggregate  emission 

of  t h e  su r face  element and of t h e  atmosphere l y i n g  above i t  along t h e  

v i s u a l  r a y ,  mill be 
W 

m - j I ( 5 .  ).) ds 

T,[.r(i.)] = T,  ,,(I - R )  e-T0.) + 3 T,(s) r(s, i.) e ds. 
0 

The parameters R, :(I.), T,,(S) and x ( h ,  s) , e n t e r i n g  i n  t h i s  formula, depend 

i n  t:le .vei:r:r-l caee on t h e  poFit ion of  t h e  Furface element r e l a t i v e  t o  

observer .  The experimental ly  observed phase course of b r igh tness  tempera- 

t u r e  

Frouqht up depend also on t h e  degree of  i l luminance by t h e  Sun, and con- 
sec!uently OD the  pos i t i on  of the  eni i t t ing e l enen t  r e l a t i v e  t o  t h e  Sun. 
Moreover, Ta ( 6 )  and x(s) a r e  func t ions  of he ight .  

of b r igh tness  temperature,  avera,ged a long  the  v i s i b l e  d i s k  oi' Venus, is 
condi t ioned only by the  d i f f e rence  of t h e  e f f e c t i v e  temperatures of t h e  

s u r f a c e s  T,,, and T,.,,, and by the  atmosphere parameters ra2 :,,, Tai(s), Tau@). 

[4 - 7 1 p o i n t s  t o  t h e  f a c t ,  t h a t  a t  l e a s t  some o f  t h e  parameters 

'..e s h a l l  assume i n  t he  f i r s t  approximation, t h a t  the  phase course 

and %(S) of t h e  i l l umina ted  and dark  p a r t s  of t he  p l ane t  and by t h e  

v e r i a t i o n  on t h e  v i s i b l e  d i s k  of the  c o r r e l a t i o n  between these  two parts. 

But wi th in  t h e  bounds of  each of t hese  p a r t s ,  we shall consider all t h e  

i n d i c a t e d  parameters as constant .  Then, i n  t h e  lower and upper conjunct ions,  

when t h e  l it  and tile u n l i t  s i d e s  of t he  ..lanet are r e s p e c t i v e l y  turned  a t  
t h e  Ea r th ,  w e  may e s t i r r a t e  t b e t  Ten, r (s ) ,  T,,(s) and %(SI are independent 

from tile p o s i t i o n  o f  t h e  element on p l a n e t ' s  s u r f a c e  r e l a t i v e  t o  t h e  Sun. 

3 . -For  t h e  cons idera t ion  of t he  dependence o f  t h e  i n d i c a t e d  

n u e n t i t i e s  0:i the  pofii t ion of the emi t t i ng  element r e l a t i v e  t o  O b 6 e r V e r ,  

i t  is p a a c t i c a l  t o  u t i l i z e  i n  t h i s  case t he  p&ar S ~ E % = E  ef coord ina tes  

a, y ,  where - a is t h e  d i s t ance  of the  element from t h e  c e n t e r  of t h e  disk, 
exprersed  i n  f r a c t i o n s  of disk's rad ius ,  7 is t h e  angle  at the  c e n t e r  o f  

t he  d i s k  between t h e  d i r e c t i o n  of beginnin? of count and t h e  d i r e c t i o n  a t  
t h e  e m i t t i n g  element,  \,-e s h a l l  take f o r  t he  o r i g i n  o f  t h e  count t he  direc- 

t i o n ,  co inc id ing  wi th  the  po la r i za t ion  of the  r ece iv ing  system. 

* *  [from t h e  precedinc  Tagel. -We neglec t  t h e  r e f r a c t i o n  i n  the  atmosphere 
o f  Venus, e s s e n t i a l  only  at the  l i m b  of t h e  d i s k  and t h u s  con t r ibu t ing  
o n l y  i n s i p i f i c a n t  v a r i a t i o n s .  



The dependence of t h e  ref lect ion f a c t o r  on t h e  coord ina tes  of t h e  
emi t t i ng  element is deercribed by the c o r r e l a t i o n  

11 -- Rb, 711 = ( 1  -- RJ zos2 -; + (1 R,) sin2 7,  

where R8 and R r  are t h e  re f lec t ion . fac tore  for the  v e r t i c a l  and hori-  

z o n t a l  po la r i za t ions .  For a emooth ( r e l a t i v e  t o  wavelength) surface, t h e  

ref lect ion f a c t o r s  are determined by t h e  w e l l  knom Fresne l  formulas:  

Taking i n t o  account t h a t  a 3: e i n f  , and e f f e c t i n g  the  elementary trans- 
formations,  we shall ob ta in  

- 

Account being taken of the  above-described,~rightness t e  teplperature 

of a s u r f a c e  element w i t h  coordinates  - a, 
expressed i n  t he  form 

and d6 = dh / q l r a 2 ,  may be 

As a l r eady  noted, during recept ion  on an antenna with a broad 

r a d i a t i o n  p a t t e r n ,  as compared with the  p l ane t ,  the value measured is the  

b r igh tness  temperature, averaged by t he  v i s i b l e  disk of t h e  p l ane t  : 

o / o  0 
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i ra(~, a, -;) - T,(h) = e , '  
Q,, 

* 

where B, 58 t h e  s o l i d  angle of the planet .  In 
d i n a t e e ,  t h e  element of  t he  s o l i d  angle is 

S u b s t i t u t i n g  (51 ,  (7) i n t o  (61, and conducting 

r e  s h a l l  ob ta in  

TZ) = TK) + T Z ~ .  
- - 

Here Tl(A) and T2 ( A )  are t he  components of 

(6) 

t h e  chosen system of  coor= 

a s e r i e s  of t ransformations,  

(8) 

br ightness  temperature , 
averaged by the  v i s i b l e  d i sk  and conditioEed by t h e  emission of p l a n e t ' s  
s u r f a c e  and atmosphere. 

4. - The quan t i ty  T1 ( A )  depends on temperature and e l e c t r i c a l  
p r o p e r t i e s  of t h e  s u r f a c e  and on t h e  t o t a l  absorpt ion in the  atmos'phere : 

TI@) = T, J, 1m, 61 * (9) 

where 

The quant i ty  ll[x(A), 4) is f a c t u a l l y  the  emi t t ing  c a p a b i l i t y  of planet,  

U. -e-=& -- - dong t he  d i sk .  Its numerical values  for d i f f e r e n t  parametera 

z and 6 ,  obtained by computer, a re  compiled in Table 1. 
A graph of t he  dependence J1 ( 8 )  for t he  case = 0 ,  t h a t  is for 

waves, on which t h e r e  can be no absorpt ion i n  the  atmosphere, is p l o t t e d  

i n  F ig .1 ,  where we also brought out t h e  dependence on C of the  e m i t t i n g  

c a p a b i l i t y  of t h e  d i s k ,  normal t o  visual ray.  The emi t t i ng  c a p a b i l i t y  of 
a smooth sphere is determined ae . e/ .  . 
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where 

1 %  

I -@= 1 C [ ( l  -a,)  COS?^ i- (1 - R,) sin'yj adudy = J , ( o ,  E). (10) 
b b  

Then, the  bri.!-$itness tem?erature , averaged along t h e  d i s k ,  is 

1 

T,\z(L)] = T, ol , (O,  e) 5 du = T, o J a ( ~ ,  e)* 
0 

i The i n t e g r a l  e-d,'l-a.dU 

t h e  r e s u l t s  are compiled i n  Table  2 .  
has  been ca l cu la t ed  by m e a n s  of a computer, and 

- 
Fiy. 1. - Denende?ce of t h e  e f i t t i n g  c a p a b i l i t y  1 - R 
of the  p l ene t  w i t h  a t r anspa ren t  atmoapkere on t h e  
d i e l e c t r i c  constant  of i ts  eu r face ' s  material : 

a) averaged alonrr t he  v i s i b l e  d i s k ;  
6)  for a normal incidence.  

5. - The component of t he  b r igh tness  temperature T2 ( A), condi t ioned 

by a-crnosphere r a d i a t i o n ,  depends on temperature and absorp t ion  i n  t h e  

atmospnere aiid 6:: t k e  Gia t r ibu t ion  of t h e s e  parameters i n  h e i g h t :  
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For subsequent computations, w e  s h a l l  make c e r t a i n  assumptions 

r e l a t i v e  t o  these  paraae ters .  The d i s t r i b u t i o n  of t enpe ra tu re  i n  t h e  

atmosphere of Venus w i l l  be assumed l i n e a r  p i ecewke  broken, w i t h  tempe- 

r a t u r e  g rad ien t  

a g r a d i e n t  p2 above t h e  cloud l a y e r :  

from s u r f a c e  t o  upper cloud l a y e r  limit and w i t h  

(14) a t  0 : h - : h m  T,(h) = { Tn -k 
robA + 72(h-h,,i,A) at !I > hucia 

I n  t h e  p a r t i c u l a r  case when 

i so thermic  with temperature T a =  k,, . Depending upon the  na tu re  of t h e  
abeorpbing l a y e r ,  t he  following p a r t i c u l a r  ca ses  oT absorp t ion  d i s t r i b u -  

t i o n  i n  he igh t  o f f e r  i n t e r e s t :  

& = O ,  t h e  r e r i o n  above ti.e cloud l a y e r  is 

a) the  t o t a l  atmosphere th ickness  is absorb ing:  
t he  d i s t r i b u t i o n  of absorp t ion  is exponent ia l ;  

b) absorbing is the  layer,  between hl and h2: 
the  absorp t ion  i n  t h e  l a y e r  is cons tan t  

c )  absorbing is the layer, included between h l  and h2: 
t h e  d i s t r i b u t i o n  of absorp t ion  i n  t h e  l a y e r  is parabol ic .  

We s h a l l  cons ider  these  three cases. 
C A S E  a),- The d i s t r i b u t i o n  o i  absorp t ion  is e-xpanential:  

xO., h )  5= x&) e 

. 

(15) - h:H , 

where xo ( A )  is  t h e  absorpt ion a t  l e v e l  h = 0, H being t h e  he igh t  of 
uniform atnosphere.  For t h e  E a r t h  t h i s  case coIrespond8 t o  molecular 

abso rp t ion  i n  t h e  atnoephere.  

In connection with the s m a l l  c o n t r i b u t i o n  o f  t he  above cloud p a r t  

of the  atmosphere, w e  s h a l l  a s s u m e  f o r  t h e  

t h a t  42 = O ,  t h a t  is 

s i m p l i f i c a t i o n  o f  c a l c u l a t i o n s  , 

S u b s t i t u t i n g  (15 )  and (16 )  i n t o  (13 )  and conducting a ser ies  of t r a n s -  

format ions ,  w e  s h a l l  o b t a i n  
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E5 is t h e  i n t e g r a l  exponent ia l  fuzct ion,  

Js(T,zb) = 2 E! a e- -2i?1-7&& 

a b 1  
b =  e-h'uarJH 

The funct ions D1 ( f c )  

The computation of J (r, b )  w a s  also e f f e c t e d  by .means of'computer. 

and J (C, b )  are compiled i n  Tables  2 and 3. 3 
3 

The r e m l t i n g  br ightness  temperature, averaged along the v i s i b l e  

disk of t h e  p l a n e t ,  f o r  a smooth s u r f s e e ,  is i n  t h i s  case  

(18) T,(+)] TAJt(r,  e) - TaaDl(~) f Toad + ?IHJs(T, 6). 

C A S E  61.- The absorbing l a y e r  is included i n  a l a y e r  of f i n i t e  

t h i ckness ,  The d i s t r i b u t i o n  of absorption along the  l a y e r  5s unfform: 

Considering, mrecmer, 

ve E h a l l  ob ta in  

where TI and T2 are the  tenpere turcr  of the atmosphere a lower and 

upper  boundary 02 the  l a y e r ,  

The funct ion D2 ( 't) is conpiled i n  T a b l e  2. 

C A S  E c )  . - The absorbing l a y e r  is included i n  a l a y e r  of 

f i n i t e  th ickness  The d i s t r i b u t i o n  of absorp t ion  is parabo l i c  : 

*/. 
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where h,is t h e  height  of absorption maximum; xo (A)  
a t  t h e  he ight  h,, bho 
t i o n  l e v e l .  Under terrestrial  condi t ions t'7ie caee would correspond to  
a b o r p t i o n  i n  t he  cloud l a y e r  or i n  t h e  ionosphere. Denoting 2(h - &,)/Ah,, = y 

and conducting a s e r i e s  of t ransformations,  w e  s h a l l  have 

is t h e  absorpt ion 

is t h e  th ickness  of  t h e  l a g e r  along t h e  zero  absorp- 
. 

f 

where 

T, is t h e  temperature of the  l a y e r  at absorpt ion m a x i m u m  l e v e l .  The func- 

t i o n  J 4 ( t )  is also conFuted Kith t h e  he lp  of a computer and is compiled 

i n  Table 4. 

6. -le s h a l l  apply now the c o r r e l a t i o n  obtained t o  t h e  results 
of radioastronomical ObserVatiOnE of  Venue. As is w e l l  known, t h e r e  are 

two groups of models, explaining the  observed Venus' r ad io  emission spectrum. 

I n  one of t h e  groups of models (with "cold" atmosphere) i t  is admitted,  

t h a t  t h e  atmosphere of the  planet  is absorbing f o r  waves s h o r t e r  than 2cm 

and t r anspa ren t  for g r e a t e r  waveiengths. Iii t h i z  2-e the emission in wave- 

l e n g t h s  > 2cm is conditioned by p l ane t  sur face .  A lower b r igh tness  tem- 

pe ra tu re  i n  the  microwave band is conditioned by absorpt ion i n  a co lder  

atmosphere of t h e  planet .  I n  the  o t h e r  group of models i t  is admitted,  

t h a t  Venue has a "hotct ionosphere, absorbing at waves > 2 cm and t r ans -  

p a r e n t  at s h o r t e r  wavelengths * 
L e t  us exalnine the model w i t h  a "cold" atmosphere, and determine, 

what t h e  absorpt ion dependence on the  wavelength, requi red  f o r  s a t s i f y i n g  
the .  observed spectrum of b r i ~ h t n e s s  temperature,  must be. 
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T h i s  examination will be conducted f o r  t h e  dark s i d e  of  Venue, 

of which t h e  r a d i o  emission spectrum has been s t u d i e d  s u f f i c i e n t l y  w e l l  
( s ee ,  f o r  example, C91). 

In order  t o  estimate t h e  d i e l e c t r i c  cons tan t ,  we s h a l l  refer t o  

t h e  data of r a d i o  emission measurements of Venus. Judging from those  

concerning the  "cold" armosphere model [lo - 121,  E = 2.5 + 6 .  
The su r face  temperature of t h i e  model w i l l  be determined from c93 

acc l rd ing  t o  the  br ightness  temperature measured i n  t h e  wave band where 

t h e  atmosphere is t m c s p a r e n t  (E= 0) : 

The br ightness  temperature of  the  dark s ide  of Venus i n  t h e  

)x = 3 + 20 c m  wavelength range c o n s t i t u t e s  N 5850 K. Then 

A t  valuee J1 (0, e) =0.89 + 0.78, which corresponds t o  

5: 560 .+ 750° K. The temperature of t h e  cloud l a y e r  shall be taken, Te 0 
according t o  measurements d a t a ,  ThC2500 K The temperature grad ien t  

in p l a n e t ' s  troposphere ( t h a t  i s  i n  t h e  below cloud l g y e r )  will be t a k e n  
e a u a l  t o  t h e  a d i a b a t i c  grad ien t  : 

€ =  2.5 .c 6 ,  

va = W C p ,  

where A = 2.39 loo8 cal.erg'l 

B 
the hea t  capacity =t canstant  pressure.  However, t he  chemical composition 

of t h e  atmosphere, and consequently, t h e  quan t i ty  C a lso ,  are unlsnown 

f o r  Venue. Spectroscopic  inves t iga t ions  have shown t h a t , t h e  main p a r t  of 
p l a n e t ' s  atmosphere is cons t i t u t ed  of gases ,  which a r e  not  de tec tab le  

spec t roscop ica l ly .  Such components could be n i t rogen ,  and a l s o t h e ~ i n e r t  

gases. For n i t rogen  C = 0.25 cal. g''*deg'l 

argon Cp = 0.125 

e h s l l  assume a ni t rogen  atmosphere and 

is the  thermal equivalent  of the  operat ion,  

cP is is the  g r a v i t a t i o n  acce le ra t ion ,  equal t o  835 cm.seco2 on Venus, 

P 

and y, = 8 deg.kmol. For 

and ya "16 deg Iano1. For f u r t 3 e r  ca l cu la t ions  re 
= 8 d e g * h - l .  Then B 1  ='aN2 

P 
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= 52,5 KM. Tn - Ted, 
PI 

hodr = 

P l o t t e d  i n  Fig.  2 are t h e  graphs f o r  

computed f o r  t h e  considered p a r t i c u l a r  ca ses  

t h e  dependences -BlfQ], 
and for t he  above-selected 

paranieters of a Venus model with a "cold atmosphere" 8 = 3, Te o= 6 7 0 ~ ~ .  . 
o 250° K, = 8 deg.h-1,  h a =  52.5 Icm f o r  t h e  va r ious  v a r i a n t s  Toin. 

of ab60 p .ion . i s t r i b u t i o n  in height .  S o l i d  curves  r e f e r  t o  t h e  case of 
absorp t ion  by t h e  whole th ickness  of t h e  atmosphere wi th  an exponent ia l  

d i s t r i b u t i o n  i n  height .  The chosen he igh t s  of uniform atmosphere, - 
H = 7 ,  10.5, 15 and 21 km, correspond t o  n i t rogen  atmosphere with tempera- 

t u r e s  of 200, 300, 420 and 6000 K. The dashed curve corresponds t o  t h e  

0 ./. 0 

Fig. 2. - Decendence of Venus' b r igh tness  temperature  T 
on t h e  o p t i c a l  th ickness  of t he  absorbing atmosphere f o r  

= 3 ,  T e 0  =67oOpL, To;,, =2_50°K, I);= 8 deg km-l, h&= Skm: 
1) absorp t ion  by the  whole atmosphere th i ckness  (H =?luu); 
2 )  11 If I1 II 11 1 )  (H =10.5km); 
3) 11 I1 11 I1 11 11 (E =15km); 
4) 11 11 11 11 11 I1 (H -2lkm):  
5) I1  11 11 uniform l a y e r  included between l e v e l s  

6) absorp t ion  by t h e  pa rabo l i c  l a y e r  with T, 3 3000K, 

7)  absorp t ion  by t he  parabol ic  l a y e r  with T , = 4 O O 0 K ,  

with temperatures T 1 = 3006 K, T2 = 250°K; 

A -40' K; 

p A $ = - 4 @ K ,  . 
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t o  the  l a y e r  with i d e n t i c a l  absorpt ion i n  he igh t ,  included between t h e  

h e i c h t s  at which t h e  temperatures a re  equa l  t o  T1 = 30O0 K and T2 = 2500K. 
The dash-dotted curves show t h e  dependence8 

l a g e r  with Aho = 5km f o r  Tm = 300 and 4oooK. 

a b e o q t i o n  takes place i n  the  whole th i ckness  of t h e  atmosphere, h igh  va lues  

of the  o p t i c a l  th ickness  of t h e  l a t t e r  w i l l  be requi red  in these  wave leng th  

t o  s a t i s f y  t h e  b r igh tness  tempera twes  o f  Venus measured in t h e  microwave 

band, wiiich are T I B N  350 + 40O0 K. Thus, f o r  example, at H = 7 Ism, obtained 

by observa t ions  of"Regu1a" cover ing* ,unrea l i s t i ca l lg  high va lues  of  o p t i c a l  

t h i ckness  would be r e q u i r e s  : Z x  = 

t o  be improbable, t h a t  i n  such an atmosphere t h e  value of H should be 

s u b s t a n t i a l l y  g r e a t e r  than 7 km. 

T., *[~(k)] f o r  t h e  pa rabo l i c  

The cons idera t ion  of t h e  depedences brought o u t  shows, t h a t  if 

- 

+ 8 ~ - 100. That is why, i t  appears  

From t h e  same F ig .2  i t  may be s e e n , . t h a t  b r igh tness  temperatures  

N 350 + 40WH can be obtained at  s u b s t a n t i a l l y  l e s s e r  o p t i c a l  th ick-  

nes s ,  p rof ided  absorp t ion  takes place i n  a l a y e r  of f i n i t e  th ickness ,  

di&.posed nea r  t he  upper boundary of t h e  cloud l a y e r .  Indeed, a l a y e r  wi th  

T, =C 3 0 0 ° K  and Aho = 5 k m  m u s t  have Z = + 8 mm 1. 

On t h e  b a s i s  of the  above-expounded, i t  seem t o  be more probable 
t h s t  t h e  absorbing ma t t e r ,  r e ~ p o n s i b l e  f o r  t h e  decrease of  br ighnness  t e m -  
p e r a t u r e  of Venus i n  the  microwave band, should be included i n  a l a y e r  o f  

f i n i t e  th ickness ,  E i tua t ed  hear  the  upper boundary of t he  cloud l a y e r ,  

and not d i s t r i b u t e d  about t he  whole planet's atmosphere. 

P l o t t e d  i n  Fig. 3 [next page] is t h e  dependence of o p t i c a l  th ick-  

ness  Z f o r  t he  pa rabo l i c  l a y e r  with T m = 3 0 O 0 H  and Aho = 5km and, by nag 

of consequence, also of the  absorp t ion  X i n  t h e  l ayer ,  e;? the wavelength, 

which is necessary for s a t i s f y i n g  t h e  spectrum of T a B  ( A )  observed C91 

The Author is g r a t e f u l  t o  V. S . T r o i t s k i y  , f o r  f r u i t f u l  d i scuss ions  

wi th  r e fe rence  t o  t h e  material of t h e  present  work. 

I n e t i t u t e  oi i h g d , c s  i n  the  name of 

of t h e  USSR Academy of  Sciences.  
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Fig. 3. - Dependence of t h e  o p t i c a l  
t h i ckness  of t h e  atmosphere Kith 
parabolic absorbing layer (7 ;=3UPK.  
PA& = - 40°K). e a t i s f y i n g  the experi- 
n e n t e l  data of c91, on t h e  freauency 
spectrum of r a d i o  emission 
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